Growth hormone and sex steroid effects on bone metabolism and bone mineral density in healthy aged women and men.
Aging is associated with concomitant declines in activity of the growth hormone (GH) and gonadal steroid axes, and in bone mineral density (BMD), in both sexes. Long-term estrogen replacement slows bone loss and prevents fractures in postmenopausal women, whereas the effects of supplementation of GH or testosterone on bone metabolism and BMD in aged individuals remains uncertain. Using a randomized, placebo-controlled, double-blind study design, we investigated the separate and interactive effects of 6 months of administration of recombinant human GH and/or gonadal steroids on bone biochemical markers and BMD in 125 healthy, older (>65 years) women (n = 53) and men (n = 72) with age-related reductions in GH and gonadal steroids. In women, administration of GH, but not GH + hormone replacement therapy (HRT), increased serum levels of osteocalcin and procollagen peptide (PICP) and increased urinary excretion of deoxypyridinoline (DPD) crosslinks. Urinary calcium excretion decreased after HRT. In men, GH, and to a greater extent GH + T, increased osteocalcin. GH increased serum PICP, and GH + T increased urinary DPD. Urinary calcium excretion was unaffected by hormone treatment in men. In women, administration of HRT and GH + HRT, but not GH, increased BMD at the lumbar spine, femoral neck, and distal radius. In men, GH + T led to a small decrease in BMD at the proximal radius; there were no other significant effects of hormone administration on BMD. These data suggest that short-term administration of HRT exerts beneficial effects on bone metabolism and BMD in postmenopausal women, which are not significantly altered by the coadministration of GH. In andropausal men, T administration to achieve physiologic levels did not result in significant effects on bone metabolism or BMD, whereas GH + T increased one marker of bone formation and decreased one marker of bone resorption. Given the known biphasic actions of GH on bone and the apparent favorable biochemical effects of GH + T in men, the longer-term effects of GH + T on BMD in aged men remain to be clarified.